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iff ffif^i 

BHIffl# l 

mffi i 



[if ^ji 1 1 

*mw-f zmw^&t . mmmm ^&xmm ttz 2 mm^nrn^ 9 - > ^^^itm^x . 

if ft£#fHI x X =r U X 3h o X . 
[ If <f< JH 3 ] 

» i'j s m # ic # * n 3 & =f <n m m * tK * m m m m x m « -* * & m ^ & t . m m m m ^ & 

X ^ U X o T . 
[If 4 ] 

^ebbist*)* c t^^m. t-tzm&m 1 - 3 ^utti^ 1 iciet^^tnyx *t a„ 
[if ^ji 5 ] 

^-t ;\ A X 7 * >l 9 x jo J; -f X 7 -f ;U ? tC Jc 9 7 >f ;L 9 ') > r jlJLII L fz'ik^m 

[If ^Jl 6 ] 

Huie^jffl^sa. mm. mm^&iz * *> m^nz 2 wn^ft^mmzai-t &ft?m<7>&m 
mmm&wmmm^&iz * *> m^firzMM^mizMm-t^MMM^^mn l . mm 
[if mm 7 ] 

mmMM$mmm^&fr. dwM&iR ( 1 ) . ( 2 > 

^/^»»ilj«^= VX A t/D • • • (1) 
D = f /LX const (2) 

(•rat. rvj izmmfewtfanumm. ta t j i± 2 Bf&i*>ig«Bf fawn* tdj a» 
fiasco 1 pBife^fc *) ten* *«<^>^# 2 s rf j uMiEi, rL j i±tt*»£ift 

gBBt. r c o n s t J tiI,t^b#btifc£|["T'*)l)« ) 

X -f" o 

[If^H8] 



m^m7 lets (?) jfttttm i/ ^ =r u . 

[If ^JI 9 ] 

mmmmLfzW. m wt it \z # * n & n =f <r> m \ % * . j% m & ^ ^ & m *. tz m \ % ¥ & tc 

[M^JI 1 o ] 

mj str^tt^ g jxtt ic j: £ if it m ? - > 5> ft * Mft l . mpjj £ffE#*> rtn n ^mm 
[st^n i i ] 

im^m 1 2 ] 

»!l£ftE#«>ft£*iJifc»tffi-S 3 ir^iffit i: 9-11 <m^-?*i^ 1 CiBiR*>»E 
[M^JI 1 3 ] 

MJ^iftfti: LT> mmiBttii^&<?>WtU&Ufr<b 1 0mlil_h2 0 kmJUTHtW LfcJffi^ 

i <7)^-r tit* i tciets<7>-rt#tnij^vio 



[mn%] mmm 

[mn<n%m wi^m m >- ^ r u jk u m& m m ft a 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[iff fF^iSK 1 ] 4f WW 6 3 - 8 8 4 2 8 -^i>ffi 
[iff fflfcift 2 ] iff W¥ 1 0 - 2 3 2 1 9 8 

[ 0 0 0 3 ] 

5tmFftV<r>M3Zfrhtfitii$nz!m. y^Mxi, ^OjM. ft £f> * £ \z o u T tt . %tp)ff <7) 

li mm m m. mut^ n&w^-m wcorzto. mmco mncomm ^ ft ft tr <?> «edi * #r*n 

[ 0 0 0 4 ] 

tcgAL T U - *f- >- - h SffyfiS L T x U - -f - is - h _L<7> 2 mM^n^-m^^Mm L . 
-5- <7)ff S ? - > -#*fi * tb$x L Tjfttt^SftM'^lSJfcfcl^"* £ o L^L«:*»^. P I Vy 
x-^Aii. tK • * -i ji % t^fefacomfLMMffi. ffiti MM tir . BMMWcoWmWfo 

fflWlz&rt ZB,m^%k\z «k Siftftj&fStff # itLT, Bi^lffl lc felt § 9fc#<7>9i£ftitf# 

*f ICfflV^ tlTV>* ICii^^V^ t£*<7>P I V y 7 S f A [J , ft flj J£ jft # * tt CO 

Wmt*l >- h ^SJgfcUofcj£ffi«l<?>v>;b*SliiftSfl!i: L T ^ % $ ft T v> S tc ffi ^ i* 

[ 0 0 0 5 ] 

*^HHtt_hieic^^^ $ ft T *> 9 x *ISfU AOjM. S#^^c7>M 

[ 0 0 0 6 ] 

■f. tMfi^&ie J: *) Uhiiz 2 iMJ<7>*i^iljfi icfctt-sft^S* <o&mWMfrP I V^lffi- 
-5 ffl # * # -5 Sfi-tTJ «: m^Sg m * ffi *. Tz &%k&ft * aiR-t * ft t II ^ L . * ^ 
[ 0 0 0 7 ] 

i-&;b*>. if^Ji i mmcomnx'it. mMfeUrtiz^%nzn^^mm*'&&^mmmm 

^ij ff m '<9 - > y> ^ * It JR L T . H =t ffi co M>M ft fa 7k V S % If PJ L . SiS 

k leu ft t)*M $k six, ^ee Bt m ra l tz mm £»e#* m ft «r ^ 4 hi ^ 



at^JH 2 te« f& bjj -? a . %n ic # * *i 5 & a «& <|n &f ra ib ps t* 

fc*ao^i«E**ai«ori6*^ffi«ta!T*)* 3 t » t tsu 1 - 3 <m^-?*i^ 1 \z 

if^n 1 ~4 ^v^n^ 1 tcie«<7>rt#tfpj^ ^T^tsits. 
rnrnn 6 ie«<^^BHTMi. sti le ftu mi ^ s ii . sh£M^&ic * 9 mhnz 2 

ifuieS^Mif^SHc =k 0 # «b ft tz M. \z ttfc-f h &Mk MH L . 

if ^ji 7 ia«tf>&BjjTMix Htfiem <x*>w^ (i) . (2) 

I£/^TOiIjJ?l$C = VX A t /D • • • (1) 
D = f /LX const (2) 

(•fat. r v j i$w.m%.ffi>fa<7)umm. r a t j \t 2 ^m^mmrn mmm. rDjatu 

WM. r c o n s t J It^Mfr h U hftfzfeWCZ°£>2> . ) 

-t tSE # 1+ iy ^ >s * m ^ -t * o 

* o 



m&m i 2 iet£<5o^Hfl?ii. tuieMfi^s^^afia^^ i o mw_h 2 0 kmwratw 
1 1 co^-fiifr 1 icie«<7vrt#ffiij^a^t!«-t-s . 

J:2 0kmJJlTiWLfci^J*i, AOjMx tK^M. St#Xli£ft<7>aE*iJt*Wflf ~t £ z 
[ 0 0 0 8 ] 

f t *mrft£M t ^ft i±£ 3 . zn*mmLtzM&^^mv^Tmm%m&$mi£ 
ffizrz&MMyt¥&-&mH^mt-tz z t iz «* *> . mwi^tri^^m^Mm^m^ z t 

iiv^itnT'iioTt, ^ftif ^ffiil ^oiEfiHOWDf-t 5 3 t § tz. 

SfSLSH«iH^ffi^.T P I V#vi^iSffl-t -5 3 t ic «k 9 . Si)tT, J; 0 mHo&mfeifci* 
■SMffi-t %zh i)*t$m t%&„ 

[mn^mm-t ^tzib^m^^mm] 

[ 0 0 0 9 ] 

KIT, *^^<?>llife^)IB% l2Ifflk:*r*v>T^lci¥ L < l%BHi- § . mitt. ^%bh<?>-^ 
HJfe^flSlc^saE^tfllx *t A 1 £^Lx m&^&t LT<t>x jl&^^&fc 3 *mz. 
f: C C D ^7 > 7 2 , 3>tf~-?4. U - ftg A^f£ 5 ^£ ffi x. X fltfifc £ ft S . 
[0010] 

C C D ii > 7 2 tc. ftH^Tt^^ 3 2 ft £ ftH^Tt^^ 3 i: LTIi, 

u > X ( jut x r u > X J t u 7 ) S Lu. z <jo x 9 - u -y 

h ^i^tt x > x-zmu^m%nj& t •? %> z t & ^ *> n t l v>. 

□-x -^tc fiffivf tt^Tv § u^T-^i'fcs * s x mM^fm^ tr^ xT'fSL fcfi^t# ^> ft 

^^^T'*ftl^fflt5C^*T'§^. ftfcx *imiTMi, fiff^S^LTx CCD 
Mf$«T^iix.^^>7 (CCD*i7) ^IJfflLTv^^x cftlcftx.x CMOSli 

[0011] 

=i > t: ^ - ^ 4 t± x 01^^02tc^L/iJc7lCx CCD7)>7 2lciic.ti, CCD 
ii > 7 2 <^,IE®J^$iJP-t Sfl5iJi]^a4 1 i: x CCDx7>^2tcJc^ $ ft fcflfifclt 
Sff LTP/f^^MH^tf 7 mmx *) iA^^S4 2 ^Viffl^ «LII^S 4 3 UiiT^'S. 
ftiJP^a4 ltix C C D 77 > 7 2 c^af^ft^x^SB^ f ^Bffi^tf 7 m^KBtPISE^S: 4 
1 a ^tl^T ft S **x i^UHlcov^T lt'&i£~t -So iSftlX^ iA^^®4 2 ttx CCD*i7 
2i^«Tfn X fflj ft -ff -r*^ ^ ;u ftt 57L-/,r7AM?-Ftf^tn. SUM 
li^S 4 3 ii x 7 u - u 7 7 ^ * # - H )t?^ «b tti tJ 5 ft S ^ : J 9 'I m it ft ¥ T' § tffi If 7 u - 
A*P I VfftlcJ:»)«i|ffJl!iat«. ftfcx ®fMH^S:4 3 ^suatc . ft^^^iR^ft 

[0012] 

®fimii^a4 3 T«i±x ccD77>^2tcjc^ m^mmm^^ii^xmm^ ntz 2 mm 



m^ft^^SbZ* f LT, ^T^fflifl-hM* • MTjft ir^Bf fi^RIA t i: tc «fc 0 

. ^Mfewifttommcotftm. van <r>?j ^tut^»*ff 5. 

[0013] 

u - ^t^^a^s 5 it . ^mik i> - *fm<?> u - -f fusns: t u-^-b^ffl^M 

[00 14] 

:;t\ mm^m^^4 z\z&*) mmmmtxn^m^mtmw^^db^iz Mtz ^ 

Kt^BiT^^ t^oT. fiT ffi <^i&W]%M itmxitm^^mm^cizM l t 0 . 5 — 
1 0 %nm (Mx.it, m cxitm) ^^mm%t 1 0 0 0 [b^^js^-t. 5-1 0 0 mm) 

^ wi . 4%,m^7t^^ 3 6o^^gi«t f tc^^-t 5 tmz. 2 mn^mmmmmm a t . 

[0015] 

c ±.|Q$iJi]^S4 1 <7)MM$mmm^&4 l aTli. ifiMfi^&4 3lc£9 

nhixz 2 ^^j^^^ fa fiic feit ^.s^gf ni&mwmfr. ±mmm\H\zi\x * § * 7 icts 

igtfi&jH^giHi f fc^ab-SMSfcfr 7 . MMlcii. JX^W-f^ (1) . ( 2 ) =fc 

3t££MiB*^lcM)£i-£m;£M f 

^®}lS«$C = VX A t /D • • • (1) 
D = f /LX const (2) 

-rsL. v iii^iijs^#^flxMS. a t it 2 iff *ij<7>»&Bf wraps, d & i mm^tz *) icB* 
zm<7>±%2. l itmi%^&^i3:m&mfr^w.mfeifii*%x°^&ffi. constat 

[0016] 

( 2 ) it £ 9 . i mm^tz *> \zvkz,m?)±B ti^i f t^mr^tm^m^t 

o 1 iS* ii *) \z 5 ft<7>^ § $ tD £ MMWm f i: ^m^itM t & % it Z <r> It . mm%. 
Wife * T- co Wm L Z t ic J: £ <?> T- £> 9 . Z^i 7 lc LTl^JEi f tilt-S C 

[0017] 

* fe x ®tW\fem>fa£~?co$£MLfrm^M£rlzit. 1 mm^tz 1 ) \znkz>{%co±B 2 D b .m 

f tcom&itftmmt %&rzib. z^m^\z\t. Mt^fflw%^t^«ir#T-7*^ 

0 x _hie t ic Hff^ltfJ t ^ & L T If Si" S 3 i: ^ T t -5 o 
[0018] 

lt^^t. mmmwiWcoummv ^mmt . ±.mM&^iz & *) . mzmL t ummv tc 

m^^m^Tt^^ 3tCCD*i72 tcDx^^ L . irl^ffi^^ 3 v^T 
^coiljft^ 2 iMJT-flJ^LT. mm mii^S4 3 IC J: *) U^Wifim^m^f L . |#^tl/cfl 



[0019] 

Wft 1+ ^ I« E§ « * tiz £ 0 «.mtf-pj-t<g>7ra^. GPS*^CCD*>72 nWtW.&W.otiL 

c c d # > ^ 2 ttmwjey&w. t Tkt&m ±.-z-nfe l . m%w<t>e& 

[ 0 0 2 0 ] 

^M^tcfc^Tti. l-ftSA^5tfli, MJJ^iT^tc U - -fTtfc i> 
-F^lcgAU CCD*>72tJ:0ift5. zcofzdb. 3 > tf - - ? 4 ^§IJP^S 
4 1 icii, u - ftSA^S 5 ic J: -5 L - +P7t^f&g tCCD*i72 <t> IE ift 
El £ 5M ;>73> Fa-)ifg4 1 b «b ft T V* £ . 

[ 0 0 2 1 ] 

iXtc. ^^Ste^flg^^^ffpj^ t^^u 1 *fflv>T»i!l£ffi#<?mftJf **!i;£-**;fr$£k: 

iJ-fx C C D ^7 > => 2 ^Pfr^ilgtc -b 7 h t5. n> t^ - ? 4 wAtI^SI: 

*UJf! LT C C D # > 5 2 fc><b*il!l£ftE#aJT-«>gBl*L*. _hK<7> J: 7 tc U -^Mtf-^ffl 
v^4tLTi^LA^t4 (SI) o tfac Jft ill £ffE 5$ V (MllVmax) 

^A^ts (S2) . zcommviz. & i izmwKMMwm i ^ffi^tz^MMyt^ 

&3-&MH't Z>rz#><7>U<7>i£.-?&>) . ttM<7)l$.T° «k v*fc*. iUfi^li^a 4 3 tc £ 9 t# «b ft 

£ 2 B)M<7)ME68t^_L!e<7> j: 7 izmxitm^^mmwc^ o . 5-10 %s&icjr#>£ 

tc^fcv. &*) ft MEf fflt-?Ztz dblzit. titm%.fiLfc<r>&±tfciM Vm a x Afti"£ 
cU^llu. lAtlVma xli, 0!l £ ti\ fc> ^> f# thS $ ft -5 J^<?> if tc ti . M 

^m*) m-tmm,m^i±n\zms < n-sffta><b ft* ^co-zm^z z t &o ®^ 

. it, lfJt«W_ttc 3 h li£v>. fc^A,. ift8^)flSi)1f^T*§ &i^if A 
OjMV^liJ/^-t § if i^tc tt . HB$fi^#M L T is =k f ^)I±lIVm a x * Atl^t Z = 
[ 0 0 2 2 ] 

*«fl^i«E# * -?<7>ML . fi^MV (ft*9fti$ Vm a x ) *i*£Lfc£<bli. MM$£ 

mmm^&\zis^T . ^ n h \zpt m-t ^>M^$m f *±ibm^^ ( 1 ) . (2) ^ra^x 

nft-tZ (S3). c^Pf. ffStcfflv^ 2 Bf*!J*>*iT OB ^P^KI A t ti. Uh 

nz>m.i L ffi<7>&MmM®t%: ±.mmmizwtbz> ztzi-tm^ z t^n as ig 

1/6 0 s — 1 / 3 0 s <JO IB M X $ ft £ . 

[ 0 0 2 3 ] 

d <t> J: 7 tc L Tm^Bifit f frftfe L fc* <b ti\ *tJ£"t £ 3 JR L ( S 4 

) x j}£ u > • x <7> if tc ti . #IJ ti\ ? — U v h f Inli^ifTC C > 7 2 C-b'V t -f y 

-■f ^ x - h 'tA tc sal . mffiLtz 2 mn<7>n=?mm-&mm-i- z . 

[ 0 0 2 4 ] 

It ft $ ft § tSj ft ti . iffl ft3X »J E ^ 4 2 T* *> -6 7 U - u 7 => m # - K tc J: *) f i? 9 
'i m ^-iz^m $ ft. Biff 3*£H^&4 3 tc «k ») g-fiTBHf^ffS^ 9 -iscd^MMl. WMJj 
l«I*^x #S9^lft#tf>HI£*>lftft:l&tf>lftSU 5rEft<^^[S]#^J|<a6 «b ft S (S5) . 
[ 0 0 2 5 ] 

_hiemBHT-ti. feiiJ^rt^^^^^M Vm a x * 4? if UA^] L fcig ^tc o 

TlBflLTv^^, H4ti. ^t/]T'ti=5r < g tft A^J i~ it _hierL#tf IU ^ X-^A^ffl 

[ 0 0 2 6 ] 

z^Htc^L^ «k 7 tc. mWimMfa £X-<oWML ^ S iftXtt^tftT? Afti--S^ti_hie 
Iql ( S 1 0 ) . /XIST A^J-tSS^iSEii Vm a x ti . ii^^^iS^n^fi t 

LTftSUi^. M ^ fl5 \z ti . CCD^>7 2t-b'>T-i>^nri64t^kLTiffiid 



n. 5 0 nim^^WT* 10 S fig ft M A M V m a x ( M . 3 0 m/ s ) g Ift W lc 
A^JS *i£ (SI 1 ) . 
[ 0 0 2 7 ] 

MJ £»E# * BBHI L S fft A*J 3 *l -5 S AiM Vmax%fflViTilBS^ ( 1 ) 
. ( 2 ) J&J&EBHt f tlffitS ( S 1 2 ) o f LT. Stfi Sttfc&^EBl* f fc 

WJtxf * Jtm^Tt^ 3 ^rlliK L s CCD^7>72lc-fe'yf-f> r L ( S 1 3 ) . _hK 
[Bltitc-rLtUt^l+liJi- § (SI 4) . #Ag«lciyv*Ttt. »*f 3 *ifc«SSfc><bgAiftMV 
max^StiJL (SI 5) . 2 h\z2 [IHM <^ TOiM **#r ft ffi^T, ft *» . TO 
ffllfe*if fc*^fc>fc*J£-*s (SI 6) . iiSts z<t> j: 7 ft*ftgii£ c ftv^». 
Sift SIR 3 titl^SElVm a x fc'^B* J: *) t A§ ~f WtzM£x\z it. 2 iBfi^ < Is] c 
ft o X L *uft£ftJi*»#f-?§ ftv^ (MS 1 5 tcfcl+SMAMt 3 t 
frh. &cntzdb. frfrZWfeXn'&Wtl'f-Zts < z t fritfZ Lv*. TOiBUlfC^ 1 iSf^iiSt 

t ft o tzMtriz it. m^xK(i). ( 2 ) commzm^zm tz%m.±ffi>m v m a x 

ilAiJftM Vm ax (It) =ijciIVm ax ( IB ) X p 
( p ttft,WJcMS L fcjjgfr^Bu fJ^.^p = 0. 5) 

tc J: *) Stfi L. &dbxm&iR ( 1 ) . ( 2 ) ^ifMi-S^^iBBI f 3S_hiei*l 
S 1 2-S 1 6 * if$ 9 ag -* o 
[ 0 0 2 8 ] 

^IfifflffcSSc** 1 i!ilfeW± 2 (B«m*> TOM (TOiSllllSO ^\ »&ifl^ 

^r^Xtt^^^iS^iCtc^ LT 0 . 5-1 0%@£ (#J^.«s *fafe (Xliffi) <^> ^ £® ^ 1 
0 0 Oii<?)J|^T\ 5~100Bilfe)^ : g^**^a:'y^$tlS(S17). fc^S&tf 
fcifJSi. L £v>jg£-lc tt, IgS 1 5 iz «k »j fft^tifcl^tlVm a x ^fflu. IgSl 

[ 0 0 2 9 ] 

0 5li, *^Bfl<7>ffe<JOHffii0JI8k:^*aE#tHlx 1 0 0 t^t0T*5 . ::<?>ift 

i*tf IIJ ^ X -r- u 1 0 0 t± . C C D ii > 7 1 10. MC CD*i 7 1 1 Ot^f sni^t 

[ 0 0 3 0 ] 

t£oT. »ff ^mtzffi.mfe'Mfalt. AOjM. ff#ft S «J^£T 

TixWHriift^^icFi^ti^o * m Mr* m \z & rat. u-^Tt^sAt^M^^v^cft 
;;t\ p i v ^miz & *) t&z_zn^mmit. -o^iif c DUiif ^ 2 iiw 

ilc^oTv^M)!)^^ £ <b \z It 2 ~~ 5 MMlz $f T z. ti & Z t J Lu i: ^ 
tlTv^fc*. a^^^IiJSrLfr^^m^7t^^3 *4LT»«Lfci^, 1 iS« + lc#^ 
ti£fiT$U2#$C i: ft 9 . 2 iff £ij 60 flfi ff \z =fc 0 ft?*f-r* - t tiffllf 

ftv^ L ii^nT^T?*>s o f ;t\ #HflteJI3«g-?i±. BHilX 9 3A^S 4 2 ic «k 9 5x ») * 
ftfci!i#k:ov*T*¥Jg*>^Wraife8c*«fg L . IS L fc^ffl/S «b pff SlU^i 

<b * s j: 0 jxtt s m.j-<r> - 1 - ^> % *d ^. s ^ t- i± ft < . m^mi¥^\z^.cx^ 

^tit^C C DMfta^f ^ 2 tSaiMXlc^o TjSx h ti. P I Vfatfflv^fcf»#f**Hrilk 

ft c 



ifcSc ( f) ti. 

m^m. ( f ) >nn-n4i est) /ixm-^z ( d) 

tC J; o set I 

[ 0 0 3 1 ] 

_hE#rL#tfl!l>- ^fAl, 1 0 0 Icov^T, ^MM^t^^S > 1 2 0 ~£ALx®.m%. 
»E#% m \% L . P I VfSCJ: »)f <?) rttl it * »*f "t -5 MH^tlT^ =k 7 tc ff -o fc. MM 
illi, 13 1 tc^ L U - ^f>t^A^S 5 £fflv^ fcft£#if III yXfAllcMt§ M,S$T£> 
0 . MM #0 2 ti . 13 5 tc ^ L tz l - *f ft®. AfS 5 * {$ ffl L 4- ^#1+10 x x -f- A 1 0 0 

tc m-tz stiTi>§ . 

[ 0 0 3 2 ] 

(Mil 1 ) 

• iTt#ft-IiJ^ x fi, 1 tfOfllfiK 

^^^^^^3 LT> 7^h7.^^M >7t^m31lt (ORION optics&m. iffi 
£ TOMI-140 J (PlMOmm) ) CCD*>72HT, Wna^ TMEGAPLUS ESI. 
OJ (Redl akeftSJ) * . 7 U - A r 7 K t LT . I»U RIXCI-D2XJ (EPIXft 

fit!) % * ti % tiffl v*. ;w7L-/,HA-#-h'^LT, CCD^7>7 2lcJ; , 3#b 
*l 9 ^ Si fi -ft ft» n > £° a- - 9 4 <r> >\ - H -r* >f X ? tc fr3$i £ tl S J: 7 \Z L T . ft£# 

H-Hx 1 fc#j£Lfc. U - f7tgAfS5 i: LTti. r G em i n i PIV 1 

2 OmJ J (Newwave Research Co. 881) *fflv*fc. 

JiieTfe^Sia^^fiOffl^ + ^g^i. P3J^^>3ttiSc# (+*3!M#) T'tlLfc. c 

£ <?> T ti & < . f> h^^ofciSlA^tiS. Jl&^^^&k: =k »j L 
^<7>-fg2£ft*?i <^§gtii^iI<!SoTLiv\ P I V^vSk: <k S##r**B* i: 
ft*. Z^J^&^jffiictt^^ltacfclcJ: "9. h u -*f-<Dn=?-m\%frMs±$ ti. ftH. 
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